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A process for producing herbicides from a fungus Altera aria alteranata f.sp. 
Ian tan ae. 

FIELD OF INVENTION 
5 This invention relates to a process of preparing herbicide from a fungus 
Alternaria alternata f sp. Iantanae and herbicides prepared therefrom. Such 
a fungus has been deposited as apure culture as ITCC-4896. 

BACKGROUND OF INVENTION 

It is generally known that fungus Alternaria alternate is present on a host 
10 plant. Depending on the species, such a fungus can cause a disease to the 
host plant, simultaneously, it is known that lantana weed causes damage to 
agricultural and forestry plants. 

As a result of the increasing environmental and health -related caused by 
the synthetic agrochemicais currently used, suitable and non-hazardous 

15 innovative alternatives are being sought. The persistence and long-term 
toxicity of xenobiotics to non-target organisms, including humans, has 
generated concern, regarding their further use, and this has necessitated the 
re-evaluation of synthetic chemicals as a final solution to pest disease 
management (Stevens 1991). Recently, 2,4-dichlorophenoxyacetic acid has 

20 been banned in certain countries because of deleterious effects on farmers 
(Szmedra 1997). 



Weeds are very important crop pests. Herbicides for weed control are the 
leading type of pesticides in terms of both expenditure and volume used. 



WO 2004/034790 



PCT/IN2002/000210 



2 



Weeds have diverse microorganisms (pathogenic as well as non- 
pathogenic), and these groups of microorganisms have been neglected for 
their prospective use as an alternative to synthetic chemicals for sustainable 
agriculture and forestry. 

Bacterial phytotoxins are generally hetero -nuclear in nature and are 
generally anti-metabolites or hormones and thus lack overall specificity 
towards plants. 

OBJECT OF THE INVENTION 

An object of this invention is to process novel herbicides from a fungus 
Altera aria alternata f.sp. Ian tan ae and a process for the preparation thereof. 



Another object of this invention is to propose herbicides from a fungus 
Alternaria alternata f.sp. lantanae and a process for the preparation thereof 
which has suitable herbicidal activity. 

In accordance with this invention, the fungus is isolated as a pure culture. 
15 Such a culture has been deposited as a culture ITCC 4896 (IARI-India). 

The fungus is subjected to the step of incubation at the temperature of 20- 
30°C for a period of 5-10 days. The fungus is further cultured in a liquid 
medium containing modified and a nutrient source such as sucrose. 
Modified Richard medium is known in the art and comprises potassium 
20 nitrate, dihydrogen potassium phosphate, magnesium sulphate and ferric 
chloride. 
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The fungus is inoculated into the culture medium. The rate of growth of the 
fungus is dependent on the concentration of the inoculum. Preferably, 3 to 
12 mm disc of 7 days old culture is inoculated into the culture medium. It 
has been found that the time of incubation substantially increases if the disc 
5 is less than 3 mm. 

The step of fermentation is preferably carried out for a period of 18 to 30 
days, and optimally 21 days, though not limited thereto, and at a 
temperature of 20 to 30°C and a pH of 3 to 7. It has been found that the 
period of incubation substantially increases if the temperature is less than 
10 20°C. If the temperature is more than 30 Q C, compounds other than the 
required toxins are produced. 

Such a fermented or incubated medium is subjected to the step of filtration 
to separate the mycelium. From the cell free filtrate or broth. The 
fermented medium is filtered through seitz filtration unit using a vacuum 
5 pump. The filter use is nitro cellulose filter of 0.2ura-l um mesh size. The 
broth is a clear solution containing toxins or cell free filtrate. Such a broth 
is alkaline with a pH 7 to 8. 

The ph of such a broth is adjusted to a pH 2 to 3. The pH of the filterate is 
adjusted between 2-3 using 1-3 ml of an acid such as HC1, H 2 SO 4 
0 orthophosphoric acid for the concentration betweenl-4 normal and 1-3 ml 
for very 1 litre of broth. The broth is then concentrated in vacuum for 
removal of liquid. Optimally, through not limited thereto, the step of 
concentration is carried out at a temperature of 35° to 40°C. The 



WO 2004/034790 



4 



PCT/IN2002/000210 



concentration is carried out 40 to 60% of original volume to produce a 
concentrated brown viscons mass. 

The next step in the process comprises in the step of solvent extraction of 
the brown viscons mass using polar or non polar solvents, such as hexane, 
dichlorom ethane, benzene or chloroform in the ratio between 1:1-1:15. 
Preferably, chloroform is employed as the solvent. If required, such a step 
of extraction may be repeated. The treatment with solvents produces two 
immiscible layers, namely an oily layer above a solvent layer. By any 
suitable means, such as a separating funnel the solvent layer is partitioned. 
The residue or oil layer is tested for phytotoxicity against the host plant and 
it is found to be active in range of 0.1-10ppm (w/v) while testing the 
phytotoxicity. The residue (yellowish brown oily substances) is dissolved 
in a mixture of water and ethanol in the ratio of 8-12:0.5-2 w/v. Water and 
ethanol are mixed with each other in the ratio of 1-3:1. Solvent is removed 
from the residual oil layer by the step » 0 f evaporation to produce a 
concentrate which is yellowish in colour, which is one of the desired 
compounds having herbicidal activity. Such a step of evaporation is carried 
out in vacuum at a temperature of 30 to 35°C to produce a yellow oil 
residue having a phytotoxic activity, which is then subjected to the step of 
chemical characterization, comprising the steps of TLLC and HPLLC. The 
step of chemical characterization comprises in subjecting the residue to the 
step of transmethylation so as to make it water soluble by dissolving the 
same into a mixture of methanol, benzene, sulphuric acid mixed in the ratio 
of 20:10:0.5-1 at temperature of 60-80°C for a period of 1-2 hours. The 
solution so obtained is tested and 
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found to be active against the host plant at a concentration of 0.1-10 ppm. 
The methyl derivatives are purified from the transmethylation solution by 
using TLC process. The mixture of solvent used in the TLC process 
comprises chloroform diethylether methanol and distilled water in the ratio 

5 of 5-7:1-3:1-3:0.5-1.5. 

The purified solution is then subjected to the process of TLC again to 
obtain the compounds (3 of different retention frequency (RF) values). 
These compounds are then removed from TLC plate and are dissolved in 
10 ml ethanol (90%) respectively. The solution is then evaporated so as to 

10 obtain the residue of the pore compound as follows: 

1. Light yellow crystals are of 0.88 RF value and the yield is 75% w/v of 
the broth taken for this purpose. 

2. Orange crystals are of 0.75RF value and the yield is 18% of the original 
volume. 

15 3. White powder is of RF value 0.49 and the yield is 5% only. 

These compounds are tested for purity by the conventional process of 
HPLC and are found to be 100% pure. The compounds are also tested for 
berbicidal activity and are found to be equally effective to kill the weeds 
like L an tan a camara and Parthinium. Subsequently the compounds are 
20 subjected to be GC/MS-MS analyses using silicon column number BP10 
for finding out the atomic mass unit (AMU). 
The results are as follows:- 

L RF-0.88 compound the retention lime is 4.5 and atomic mass is 297. 

2. RF 0.79 compound the retention time is 7.16 and the atomic mass unit is 



25 



371. 



3. RF 0.49-the retention time is 9.5 and the atomic mass is 445. 
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The natural compound library search report shows that the compound of 
the above atomic mass unit's have not been reported and are the novel 
compounds. 

A process for producing herbicidai idiolites from the fungus/infected weeds 
5 according to a preferred embodiment is herein described in the following 
examples:- 
EXAMPLES 

2 gms visually observed infected leaves of the weed plant (lan tan a camara) 
were immersed in 10 ml ethanol (60-90%) for 8 seconds and then 
10 transferred to 10 ml sodium hydrochloride solution (NaOcl) for 4 minutes 
and then washed twice with sterile distilled water. The washed leaves were 
cut into pieces (0.4 mm) and then cut pieces were transferred to 10ml 
semisolid neutriant medium of fresh potato dextrose agar mixed with 
antibiotic (chloramphenicol) @ 45 mg/litre. The mixture so obtained was 
15 incubated at a temperature of 24°C for the period of 8 days. The plate 
containing the pure culture of micro-organisms (named as Alternaria 
alterneta pv lantana) was taken out 4mm mycelial of the culture of were 
taken out in the disc form and transferred to a sterile liquid neutriant 
medium. One disc of the above mentioned size was put into 50 ml of sterile 
2Q , broth/liquid medium. One litre of the broth so obtained was taken for the 
fermentation process. The broth was again incubated at a temperature of 
24°C for a period of 20 days and was subsequently filtered to get cell free 
fiherate (CFF). 



The pH of the filterate was adjusted at 2.8 using hydrochloric acid (1 
25 normal) @ 1.5 ml/500 ml of the filterate (CFF). The filterate was then 
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concentrated by evaporation at a temperature of 40°C to half of the original 
volume. The concentrated filterate was subjected to the step of solvent 
extraction for the recovery of the reactive compounds (oily yellowish 
brown liquid) which was found to be active to kill the host weed. The oily 

5 yellowish brown liquid was transmethyiated using a mixture of benzene, 
methanol and sulphuric acid in the ratio of 20:10:0.4 for one hour. The 
transmethyiated derivatives were purified by using TLC process. These 
compounds were observed under UV with retention frequency (rf) of 0.88, 
0.75 and 0.49 respectively. The derivatives of the above retention 

10 frequency were removed and were mixed with 10 ml methanol (90%) 
separately and were subsequently flashed evaporated. The compound of 
retention frequency 0.88 was yellowish crystals. The compound of 
retention frequency 0.75 was orange crystals and the compound of 0.49 
retention frequency was a white powder. All the above compounds were 

15 found active to kill the host tree/weed. 

The tests were conducted to find out the purity of the above compounds 
and it was established that the compounds were pure. The compounds were 
also subjected to GC-MS/MS analyses and the following results were 
found:- 



Compounds 


Retention time in 
minutes 


Mass 


0.88 RF 


4.53 


297 


0.75 RF 


7.12 


371 


0.49 RF 


9.12 


453 
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It was found that all the above mentioned compounds were active to kill 
the host plant/weed jointly and separately. 

Reference is made to Fig.l of the accompanying drawing which illustrates 
the flow diagram of the process of the prest invention. 

Reference is now made to oily phase. The oil layer is subjectyed to a 
plurality of steps of extraction with a fresh solvent each time, the fractions 
from each extraction are combined. Residual solvent is removed by 
evaporation in vacuum and preferably at temperature of 30 to 35°C for 10 
to 25 minutes. Such a concentrate is then subjected to a plurality of steps of 
extraction with another solvent, such as ethyl acetate, and the fractions are 
combined, which yield two other compounds which exhibit herbicidal 
activity. 

The step of extraction produces a solvent layer and an oily residue. The 
solvent layer contains two other active compounds with phytotoxic activity. 
The solvent layer is subjected to evaporation in vacuo at a temperature of 
30 to 35°C to produce an oily residue, which is then subjected to chemical 
characterization by the steps of TLLC and HP LLC. 

Reference is now made to mycelium obtained from the step of filtration. 
Such a mycelium is ground, formulated as a water spray for control of 
weeds. 



# 
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WE CLAIM : 

1. A process for producing herbicides from a fungus Altemaria alteranata 
f.sp. Jantanae deposited as apure culture as ITCC-4896 which comprises in 
steps culturing the fungus in a liquid broth, subjecting the broth to the stp 

5 of ilitiation to separate the broth containing phytotoxins from mycelium 
extraction the phytotoxins from said broth to obtain the phytotoxins, 
subjecting the phytotoxins to the step of chemical characterization. 

2. A process as claimed in claim 1 wherein the pure fungus is grown 
fungus is growth on a known nutrient for a period of, for example, 7 days. 

*0 3. A process as claimed in claim 1 wherein discs of the inoculum 
comprising the culture were prepared aseptically. 

4. A process as claimed in claim 3 wherein the inoculum was inoculated 
into a liquid medium and growth was allowed for a period of 20 to 30 days 
under static conditions. 

15 5. A process as claimed in claim 3 wherein the discs having the inoculum 
were of 3 to 12 mm and preferably 5 to 8 mm. 



6. A process as claimed in claims 1 to 5 wherein the inoculated broth after 
growth is subjected to the step of filtration under vacuum to separate the 
mycelium from the cell free filtrate. 
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7. A process as claimed in claim 8 wherein the pH of the cell free filtrate is 
adjusted to a pH 2 to 3 and conamerated to 40-60% of original volume 
under vacuum to produce a concentrated brown viscons mass. 

8. A process as claimed in claim 7 wherein the brown viscons mass is 
subjected to repeated steps of solvent extraction to produce a solvent layer 
and an oily layer. 

9. A process as claimed in claim 8 wherein the solvent layer containing a 
first active compound is evaporated under vacuum at a temperature of 30 to 
35°C to produce a yellowish oily resudue having phytotoxic acitivity, 
subjecting said residue to chemical characterization. 

10. A process as claimed in claim 8 wherein the oily layer is subjected to 
subsequent extraction by a solvent, such as ethylacitate to produce a 
solvent layer and an oily residue. 

11. A process as claimed in claim 10 wherein the solvent layer containing 
the two other active compounds with phytotoxic activity is subjected to the 
step of evaporation at a temperature of 30 to 35°C under vacuum to 
produce a residue, which is subjected to the step of chemical 
characterization. 



12. A process as claimed in claim 8 wherein the solvent used in the step of 
20 solvent extraction is selected from polar and non polar solvents, preferably 
being chloroform. 
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13. A process as claimed in claim 6 wherein the mycelium is ground and 
formulated as a water spray for a weedicede. 
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